Zone
Zone 2
Zone 3
Zone 4
Zone 2
Zone 3
Zone 4
Zone 5
Zone 6
Zone 4
Zone 6
Zone 2
Zone 3
Zone 4
Zone 5
Zone 6
Zone 6
Zone 2
Zone 3
Zone 4
Zone 5
Zone 2
Zone 3
Zone 4
Zone 5
Zone 6
Zone 5
Zone 6
Zone 2
Zone 3
Zone 4
Zone 5
Zone 2
Zone 3
Zone 4
Zone 5
Zone 6
Zone 2
Zone 3
Zone 4
Zone 5
Zone 2
Zone 3
Zone 4
Zone 5
Zone 2
Zone 3

Season
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring

Species
American shad
American shad
American shad
American shad
American shad
American shad
American shad
American shad
American shad
American shad
American shad
American shad
American shad
American shad
American shad
Atlantic rock crab
Atlantic Sturgeon
Atlantic Sturgeon
Atlantic Sturgeon
Atlantic Sturgeon
Atlantic Sturgeon
Atlantic Sturgeon
Atlantic Sturgeon
Atlantic Sturgeon
Atlantic Sturgeon
Bluefish

Bluefish

Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Eastern elliptio
Eastern elliptio
Eastern elliptio
Eastern elliptio
Largemouth bass
Largemouth bass
Largemouth bass
Largemouth bass
Scud (Gammarus spp.)
Scud (Gammarus spp.)

Life Stage
EGG
EGG
EGG
LVL
LVL
LVL
LVL
LVL
Juv
Juv
ADL
ADL
ADL
ADL
ADL

LVL-Sp
LVL
LVL
LVL
LVL
Juv
Juv
Juv
Juv
Juv
Juv
Juv
Juv
Juv
Juv
Juv

ADL-5pSu

ADL-5pSu

ADL-5pSu

ADL-5pSu

ADL-5pSu
Juv
Juv
Juv
Juv

JUV-SpFa

JUV-SpFa

JUV-SpFa

JUV-SpFa
ADL
ADL

INDEX
American shad EGG
American shad EGG
American shad EGG
American shad LVL
American shad LVL
American shad LVL
American shad LVL
American shad LVL
American shad JUV
American shad JUV
American shad ADL
American shad ADL
American shad ADL
American shad ADL
American shad ADL

Atlantic rock crab LVL-Sp
Atlantic Sturgeon LVL
Atlantic Sturgeon LVL
Atlantic Sturgeon LVL
Atlantic Sturgeon LVL
Atlantic Sturgeon JUV
Atlantic Sturgeon JUV
Atlantic Sturgeon JUV
Atlantic Sturgeon JUV
Atlantic Sturgeon JUV

Bluefish JUV

Bluefish JUV
Channel catfish JUV
Channel catfish JUV
Channel catfish JUV
Channel catfish JUV

Channel catfish ADL-SpSu

Channel catfish ADL-SpSu

Channel catfish ADL-SpSu

Channel catfish ADL-SpSu

Channel catfish ADL-SpSu

Eastern elliptio JUV
Eastern elliptio JUV
Eastern elliptio JUV
Eastern elliptio JUV

Largemouth bass JUV-SpFa

Largemouth bass JUV-SpFa

Largemouth bass JUV-SpFa

Largemouth bass JUV-SpFa

Scud (Gammarus spp.) ADL
Scud (Gammarus spp.) ADL
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Unsuitable
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.0
2.0

4.0
4.0
4.0
4.0
4.0
4.5
4.5

4.3
4.3

Suitable
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
4.0
4.0
5.0
5.0
5.0
5.0
5.0
3.8

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

4.0
4.0
4.0
4.0

Optimal

6.3
6.3
6.3
6.3
6.3

Sum of DO Target
Row Labels

Column Labels
Suitable

American shad ADL
American shad EGG
American shad JUV
American shad LVL
Atlantic rock crab LVL-Sp
Atlantic rock crab LVL-Su
Atlantic sturgeon JUV
Blue crab JUV

Blue crab Juv-Sal
Bluefish JUV

Channel catfish ADL
Channel catfish EGG
Channel catfish JUV
Channel catfish LVL
Eastern elliptio JUV
Largemouth bass JUV

Scud (Gammarus spp.) ADL

Shortnose sturgeon JUV
Striped bass EGG
Striped bass JUV
Striped bass LVL

Summer flounder ADL-SpSu
Summer flounder JUV-SpFa

White perch ADL
White perch JUV
Yellow perch ADL-SpFa
Yellow perch ADL-Su
Yellow perch ADL-Wi
Yellow perch JUV-SpFa
Yellow perch JUV-Su
Yellow perch JUV-Wi

Vi oy 0 1 & U1 U

4.5
4.5
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Unsuitable Optimal

2.9
2
2.9

4 6.3
4.1
6.4
4.5
4.2

4.2

4.3

3.5

6.3

4.3
4.8

51
4.8
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Zone 4
Zone 5
Zone 6
Zone 2
Zone 3
Zone 4
Zone 5
Zone 6
Zone 2
Zone 3
Zone 4
Zone 5
Zone 2
Zone 3
Zone 4
Zone 5
Zone 6
Zone 6
Zone 6
Zone 2
Zone 3
Zone 4
Zone 5
Zone 6
Zone 5
Zone 6
Zone 2
Zone 3
Zone 4
Zone 5
Zone 2
Zone 3
Zone 4
Zone 5
Zone 2
Zone 3
Zone 4
Zone 2
Zone 3
Zone 4
Zone 5
Zone 6
Zone 2
Zone 3
Zone 4
Zone 5
Zone 6

Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer

Scud (Gammarus spp.)
Scud (Gammarus spp.)
Scud (Gammarus spp.)

Shortnose sturgeon
Shortnose sturgeon
Shortnose sturgeon
Shortnose sturgeon
Shortnose sturgeon
Striped bass
Striped bass
Striped bass
Striped bass
Striped bass
Striped bass
Striped bass
Striped bass
Striped bass
Summer flounder
Summer flounder
White perch

White perch

White perch

White perch

White perch

White perch

White perch
Yellow perch
Yellow perch
Yellow perch
Yellow perch
Yellow perch
Yellow perch
Yellow perch
Yellow perch
American shad
American shad
American shad
American shad
American shad
American shad
American shad
American shad
American shad
American shad
American shad
American shad
American shad

ADL
ADL
ADL
Juv
Juv
Juv
Juv
JUV-sal
EGG
EGG
EGG
EGG
LVL
LVL
LVL
LVL
LVL
ADL-5pSu
JUV-SpFa
Juv
Juv
Juv
Juv
Juv
ADL
ADL
ADL-SpFa
ADL-SpFa
ADL-SpFa
ADL-SpFa
JUV-SpFa
JUV-SpFa
JUV-SpFa
JUV-SpFa
LVL
LVL
LVL
Juv
Juv
Juv
Juv
Juv
ADL
ADL
ADL
ADL
ADL

Scud (Gammarus spp.) ADL
Scud (Gammarus spp.) ADL
Scud (Gammarus spp.) ADL
Shortnose sturgeon JUV
Shortnose sturgeon JUV
Shortnose sturgeon JUV
Shortnose sturgeon JUV
Shortnose sturgeon JUV-Sal
Striped bass EGG
Striped bass EGG
Striped bass EGG
Striped bass EGG
Striped bass LVL
Striped bass LVL
Striped bass LVL
Striped bass LVL
Striped bass LVL

Summer flounder ADL-SpSu

Summer flounder JUV-SpFa
White perch JUV
White perch JUV
White perch JUV
White perch JUV
White perch JUV
White perch ADL
White perch ADL

Yellow perch ADL-SpFa
Yellow perch ADL-SpFa
Yellow perch ADL-SpFa
Yellow perch ADL-SpFa
Yellow perch JUV-SpFa
Yellow perch JUV-SpFa
Yellow perch JUV-SpFa
Yellow perch JUV-SpFa
American shad LVL
American shad LVL
American shad LVL
American shad JUV
American shad JUV
American shad JUV
American shad JUV
American shad JUV
American shad ADL
American shad ADL
American shad ADL
American shad ADL
American shad ADL
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4.3
4.3
4.3
3.0
3.0
3.0
3.0

3.5
3.5
3.5
3.5

4.0
4.0

2.9
2.9
2.9
2.0
2.0
2.0
2.0
2.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
4.5
4.5

5.0
5.0
5.0
5.0

5.0
5.0
5.0
4.0
4.0
4.0
4.0
4.0
5.0
5.0
5.0
5.0
5.0

6.3
6.3
6.3
6.3
6.3

7.0
7.0
7.0
7.0
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Zone 6
Zone 2
Zone 3
Zone 4
Zone 5
Zone 2
Zone 3
Zone 4
Zone 5
Zone 6
Zone 5
Zone 6
Zone 5
Zone 2
Zone 3
Zone 4
Zone 2
Zone 3
Zone 4
Zone 2
Zone 3
Zone 4
Zone 5
Zone 2
Zone 3
Zone 4
Zone 5
Zone 6
Zone 2
Zone 3
Zone 4
Zone 5
Zone 2
Zone 3
Zone 4
Zone 5
Zone 2
Zone 3
Zone 4
Zone 5
Zone 6
Zone 2
Zone 3
Zone 4
Zone 5
Zone 5
Zone 6

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer

Atlantic rock crab
Atlantic Sturgeon
Atlantic Sturgeon
Atlantic Sturgeon
Atlantic Sturgeon
Atlantic Sturgeon
Atlantic Sturgeon
Atlantic Sturgeon
Atlantic Sturgeon
Atlantic Sturgeon

Blue crab

Blue crab

Bluefish

Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Eastern elliptio
Eastern elliptio
Eastern elliptio
Eastern elliptio
Largemouth bass
Largemouth bass
Largemouth bass
Largemouth bass

Scud (Gammarus spp.)
Scud (Gammarus spp.)
Scud (Gammarus spp.)
Scud (Gammarus spp.)
Scud (Gammarus spp.)
Shortnose sturgeon
Shortnose sturgeon
Shortnose sturgeon
Shortnose sturgeon
Shortnose sturgeon
Shortnose sturgeon

LVL-Su
LVL
LVL
LVL
LVL
Juv
Juv
Juv
Juv
Juv
Juv
JUV-sal
Juv
EGG
EGG
EGG
LVL
LVL
LVL
Juv
Juv
Juv
Juv
ADL-5pSu
ADL-5pSu
ADL-5pSu
ADL-5pSu
ADL-5pSu
Juv
Juv
Juv
Juv
JUV-Su
JUV-Su
JUV-Su
JUV-Su
ADL
ADL
ADL
ADL
ADL
Juv
Juv
Juv
Juv
JUV-sal
JUV-sal

Atlantic rock crab LVL-Su
Atlantic Sturgeon LVL
Atlantic Sturgeon LVL
Atlantic Sturgeon LVL
Atlantic Sturgeon LVL
Atlantic Sturgeon JUV
Atlantic Sturgeon JUV
Atlantic Sturgeon JUV
Atlantic Sturgeon JUV
Atlantic Sturgeon JUV

Blue crab JUV
Blue crab JUV-Sal
Bluefish JUV
Channel catfish EGG
Channel catfish EGG
Channel catfish EGG
Channel catfish LVL
Channel catfish LVL
Channel catfish LVL
Channel catfish JUV
Channel catfish JUV
Channel catfish JUV
Channel catfish JUV

Channel catfish ADL-SpSu

Channel catfish ADL-SpSu

Channel catfish ADL-SpSu

Channel catfish ADL-SpSu

Channel catfish ADL-SpSu

Eastern elliptio JUV
Eastern elliptio JUV
Eastern elliptio JUV
Eastern elliptio JUV

Largemouth bass JUV-Su

Largemouth bass JUV-Su

Largemouth bass JUV-Su

Largemouth bass JUV-Su

Scud (Gammarus spp.) ADL
Scud (Gammarus spp.) ADL
Scud (Gammarus spp.) ADL
Scud (Gammarus spp.) ADL
Scud (Gammarus spp.) ADL

Shortnose sturgeon JUV

Shortnose sturgeon JUV

Shortnose sturgeon JUV

Shortnose sturgeon JUV

Shortnose sturgeon JUV-Sal
Shortnose sturgeon JUV-Sal
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4.0
4.0
4.0
4.0
4.0
4.1
6.4
4.5
4.2
4.2
4.2
4.2
4.2
4.2

4.3
4.3
4.3
4.3
4.3
3.0
3.0
3.0
3.0

6.0

5.0
5.0
5.0
5.0
5.0

5.0

5.0
5.0
5.0
5.0

4.0
4.0
4.0
4.0

6.3
6.3
6.3
6.3
6.3
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Zone 2 Summer  Striped bass EGG Striped bass EGG

Zone 3 Summer  Striped bass EGG Striped bass EGG
Zone 4 Summer  Striped bass EGG Striped bass EGG
Zone 5 Summer  Striped bass EGG Striped bass EGG
Zone 2 Summer  Striped bass LVL Striped bass LVL
Zone 3 Summer  Striped bass LVL Striped bass LVL
Zone 4 Summer  Striped bass LVL Striped bass LVL
Zone 5 Summer  Striped bass LVL Striped bass LVL
Zone 6 Summer  Striped bass LVL Striped bass LVL
Zone 2 Summer  Striped bass Juv Striped bass JUV
Zone 3 Summer  Striped bass Juv Striped bass JUV
Zone 4 Summer  Striped bass Juv Striped bass JUV
Zone 5 Summer  Striped bass Juv Striped bass JUV
Zone 6 Summer  Striped bass Juv Striped bass JUV
Zone 6 Summer  Summer flounder ADL-SpSu Summer flounder ADL-SpSu
Zonhe 6 Summer  Summer flounder JUV-Su Summer flounder JUV-Su
Zone 2 Summer  White perch Juv White perch JUV
Zone 3 Summer  White perch Juv White perch JUV
Zone 4 Summer  White perch Juv White perch JUV
Zone 5 Summer  White perch Juv White perch JUV
Zone 6 Summer  White perch Juv White perch JUV
Zone 5 Summer  White perch ADL White perch ADL
Zone 6 Summer  White perch ADL White perch ADL
Zone 2 Summer  Yellow perch ADL-Su Yellow perch ADL-Su
Zone 3 Summer  Yellow perch ADL-Su Yellow perch ADL-Su
Zone 4 Summer  Yellow perch ADL-Su Yellow perch ADL-Su
Zone 5 Summer  Yellow perch ADL-Su Yellow perch ADL-Su
Zone 2 Summer  Yellow perch JUV-Su Yellow perch JUV-Su
Zone 3 Summer  Yellow perch JUV-Su Yellow perch JUV-Su
Zone 4 Summer  Yellow perch JUV-Su Yellow perch JUV-Su
Zone 2 Fall American shad Juv American shad JUV
Zone 3 Fall American shad Juv American shad JUV
Zone 4 Fall American shad Juv American shad JUV
Zone 5 Fall American shad Juv American shad JUV
Zonhe 6 Fall American shad Juv American shad JUV
Zone 2 Fall Atlantic Sturgeon LVL Atlantic Sturgeon LVL
Zone 3 Fall Atlantic Sturgeon LVL Atlantic Sturgeon LVL
Zone 4 Fall Atlantic Sturgeon LVL Atlantic Sturgeon LVL
Zone 5 Fall Atlantic Sturgeon LVL Atlantic Sturgeon LVL
Zone 2 Fall Atlantic Sturgeon Juv Atlantic Sturgeon JUV
Zone 3 Fall Atlantic Sturgeon Juv Atlantic Sturgeon JUV
Zone 4 Fall Atlantic Sturgeon Juv Atlantic Sturgeon JUV
Zone 5 Fall Atlantic Sturgeon Juv Atlantic Sturgeon JUV
Zone 6 Fall Atlantic Sturgeon Juv Atlantic Sturgeon JUV
Zone 5 Fall Blue crab Juv Blue crab JUV
Zonhe 6 Fall Blue crab JUV-sal Blue crab JUV-Sal
Zone 2 Fall Channel catfish Juv Channel catfish JUV
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3.5
3.5
3.5
3.5

4.0
4.0
4.0
4.0
4.0

4.0
4.0
4.3
4.3
4.3
4.3
5.1
5.1
5.1
2.0
2.0
2.0
2.0
2.0

4.0
4.0
4.0
4.0
4.0
4.1
6.4

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
4.5

4.0
4.0
4.0
4.0
4.0

5.0
5.0
5.0
5.0
5.0

5.0

6.3
6.3
6.3
6.3
6.3

6.3
6.3
6.3
6.3
6.3
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Zone 3
Zone 4
Zone 5
Zone 2
Zone 3
Zone 4
Zone 5
Zone 6
Zone 2
Zone 3
Zone 4
Zone 5
Zone 2
Zone 3
Zone 4
Zone 5
Zone 2
Zone 3
Zone 4
Zone 2
Zone 3
Zone 4
Zone 5
Zone 5
Zone 6
Zone 2
Zone 3
Zone 4
Zone 5
Zone 6
Zone 6
Zone 6
Zone 2
Zone 3
Zone 4
Zone 5
Zone 6
Zone 5
Zone 6
Zone 2
Zone 3
Zone 4
Zone 5
Zone 2
Zone 3
Zone 4
Zone 5

Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall
Fall

Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Channel catfish
Eastern elliptio
Eastern elliptio
Eastern elliptio
Eastern elliptio
Largemouth bass
Largemouth bass
Largemouth bass
Largemouth bass
Scud (Gammarus spp.)
Scud (Gammarus spp.)
Scud (Gammarus spp.)
Shortnose sturgeon
Shortnose sturgeon
Shortnose sturgeon
Shortnose sturgeon
Shortnose sturgeon
Shortnose sturgeon
Striped bass
Striped bass
Striped bass
Striped bass
Striped bass
Summer flounder
Summer flounder
White perch

White perch

White perch

White perch

White perch

White perch

White perch
Yellow perch
Yellow perch
Yellow perch
Yellow perch
Yellow perch
Yellow perch
Yellow perch
Yellow perch

Juv
Juv
Juv
ADL-Fa
ADL-Fa
ADL-Fa
ADL-Fa
ADL-Fa
Juv
Juv
Juv
Juv
JUV-SpFa
JUV-SpFa
JUV-SpFa
JUV-SpFa
ADL
ADL
ADL
Juv
Juv
Juv
Juv
JUV-sal
JUV-sal
Juv
Juv
Juv
Juv
Juv
ADL-Fa
JUV-SpFa
Juv
Juv
Juv
Juv
Juv
ADL
ADL
ADL-SpFa
ADL-SpFa
ADL-SpFa
ADL-SpFa
JUV-SpFa
JUV-SpFa
JUV-SpFa
JUV-SpFa

Channel catfish JUV
Channel catfish JUV
Channel catfish JUV
Channel catfish ADL-Fa
Channel catfish ADL-Fa
Channel catfish ADL-Fa
Channel catfish ADL-Fa
Channel catfish ADL-Fa
Eastern elliptio JUV
Eastern elliptio JUV
Eastern elliptio JUV
Eastern elliptio JUV
Largemouth bass JUV-SpFa
Largemouth bass JUV-SpFa
Largemouth bass JUV-SpFa
Largemouth bass JUV-SpFa
Scud (Gammarus spp.) ADL
Scud (Gammarus spp.) ADL
Scud (Gammarus spp.) ADL
Shortnose sturgeon JUV
Shortnose sturgeon JUV
Shortnose sturgeon JUV
Shortnose sturgeon JUV
Shortnose sturgeon JUV-Sal
Shortnose sturgeon JUV-Sal
Striped bass JUV
Striped bass JUV
Striped bass JUV
Striped bass JUV
Striped bass JUV
Summer flounder ADL-Fa
Summer flounder JUV-SpFa
White perch JUV
White perch JUV
White perch JUV
White perch JUV
White perch JUV
White perch ADL
White perch ADL
Yellow perch ADL-SpFa
Yellow perch ADL-SpFa
Yellow perch ADL-SpFa
Yellow perch ADL-SpFa
Yellow perch JUV-SpFa
Yellow perch JUV-SpFa
Yellow perch JUV-SpFa
Yellow perch JUV-SpFa
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4.3
4.3
4.3
3.0
3.0
3.0
3.0

4.0
4.0
4.0
4.0
4.0

4.0
4.0

5.0
5.0
5.0

4.0
4.0
4.0
4.0

5.0
5.0
5.0
5.0
5.0

4.5

5.0
5.0
5.0
5.0

6.3
6.3
6.3
6.3
6.3

7.0
7.0
7.0
7.0
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Zone 2
Zone 3
Zone 4
Zone 5
Zone 2
Zone 3
Zone 4

Winter
Winter
Winter
Winter
Winter
Winter
Winter

Yellow perch
Yellow perch
Yellow perch
Yellow perch
Yellow perch
Yellow perch
Yellow perch

ADL-Wi
ADL-Wi
ADL-Wi
ADL-Wi
JUV-Wi
JUV-Wi
JUV-Wi

Yellow perch ADL-Wi
Yellow perch ADL-Wi
Yellow perch ADL-Wi
Yellow perch ADL-Wi
Yellow perch JUV-Wi
Yellow perch JUV-Wi
Yellow perch JUV-Wi
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4.8
4.8
4.8
4.8
4.8
4.8
4.8
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INDEX

American shad EGG
American shad EGG
American shad LVL
American shad LVL
American shad JUV
American shad JUV
American shad ADL
Atlantic rock crab LVL-Sp
Atlantic rock crab LVL-Su
Atlantic sturgeon JUV
Atlantic sturgeon JUV
Atlantic sturgeon JUV
Blue crab JUV

Blue crab Juv-Sal
Bluefish JUV

Bluefish JUV

Channel catfish EGG
Channel catfish LVL
Channel catfish JUV
Channel catfish ADL
Eastern elliptio JUV
Largemouth bass JUV

Scud {Gammarus spp.) ADL

Shortnose sturgeon JUV
Striped bass EGG
Striped bass EGG
Striped bass LVL
Striped bass JUV
Striped bass JUV

Summer flounder JUV-SpFa
Summer flounder ADL-SpSu

White perch JUV
White perch ADL
Yellow perch JUV-SpFa
Yellow perch JUV-Su
Yellow perch JUV-Wi
Yellow perch ADL-SpFa
Yellow perch ADL-Su
Yellow perch ADL-Wi

Species
American shad
American shad
American shad
American shad
American shad
American shad
American shad
Atlantic rock crab
Atlantic rock crab
Atlantic sturgeon
Atlantic sturgeon
Atlantic sturgeon
Blue crab

Blue crab
Bluefish

Bluefish

Channel catfish
Channel catfish
Channel catfish
Channel catfish
Eastern elliptio
Largemouth bass
Scud (Gammarus spp.)
Shortnose sturgeon
Striped bass
Striped bass
Striped bass
Striped bass
Striped bass
Summer flounder
Summer flounder
White perch
White perch
Yellow perch
Yellow perch
Yellow perch
Yellow perch
Yellow perch
Yellow perch

Life Stage
EGG
EGG
LVL
LVL
Juv
Juv
ADL

LVL-Sp
LVL-Su
Juv
Juv
Juv
Juv
Juv-Sal
Juv
Juv
EGG
LVL
Juv
ADL
Juv
Juv
ADL
Juv
EGG
EGG
LVL
Juv
Juv

JUV-SpFa

ADL-SpSu
Juv
ADL

JUV-SpFa

JUV-Su
JUV-Wi
ADL-SpFa
ADL-Su
ADL-Wi

DO Target
5.0
2.9
5.0
2.9
4.0
2.0
5.0
3.8
6.0
4.0
6.3
5.0
4.1
6.4
5.0
4.5
4.2
4.2
5.0
5.0
4.0
4.0
4.3
3.0
3.5
5.0
5.0
5.0
4.0
4.5
4.5
6.3
4.0
7.0
5.1
4.8
5.0
4.3
4.8

Range
2.5-50
2.5-50
2.5-50
2.5-50
2.0-4.0
2.0-4.0
2.8-5.0
3.8-6.0
3.8-6.0
3.3-6.3
3.3-6.3
3.3-6.3
41-6.4
41-6.4
45-7.3
45-7.3
4.0-5.0
4.0-5.0
4.0-5.0
39-64

4.0-8.0
41-4.3
2.2-31
2.0-3.5
4.0-5.0

42-5.0
42-5.0
3.6-63
3.0-4.6
43-7.0
43-7.0
43-7.0
43-5.1
43-5.1
43-5.1
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Type
Suitable
Unsuitable
Suitable
Unsuitable
Suitable
Unsuitable
Suitable
Suitable
Suitable
Unsuitable
Optimal
Suitable
Unsuitable
Unsuitable
Suitable
Unsuitable
Unsuitable
Unsuitable
Suitable
Suitable
Suitable
Unsuitable
Unsuitable
Unsuitable
Unsuitable
Suitable
Suitable
Suitable
Suitable
Suitable
Suitable
Optimal
Unsuitable
Optimal
Suitable
Suitable
Suitable
Suitable
Suitable

Source

Stier and Crance 1985; Walburg and Nichols 1967

Stier and Crance 1985

Stier and Crance 1985; Walburg and Nichols 1967

Stier and Crance 1985
Tagatz 1961
Tagatz 1961

Stier and Crance 1985; Walburg and Nichols 1967

Miller, Poucher, and Coiro 2002
Vargo and Sastry 1977

Secor and Niklitschek 2001
Niklitschek and Secor 2009

Secor and Niklitschek 2001
Stickle et al. 1989

Stickle et al. 1989

Shepherd and Packer 2006

Smith 1971

Carlson, Siefert, and Herman 1974
Carlson, Siefert, and Herman 1974
McMahon and Terrell 1984
McMahon and Terrell 1984
Sparks and Strayer 1998

Stewart et al. 1967

Sprague 1963

Jenkins et al. 1993

Chittenden 1971

Turner and Farley 1971

Turner and Farley 1971

Krouse 1968 as in Bain and Bain 1982
Brandt et al. 2009

Bailey et al. 2014

Bailey et al. 2014

Hanks and Secor 2011

Meldrim, Gift, and Petrosky 1974
Thorp 1977

Moore 1942

Moore 1942

Auer 1982

Moore 1942

Moore 1942
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Notes

required for spawning and survival
LC50

required for spawning and survival
LC50

Surival possible with limited exposure. Respiration rates and distress increase.

Surival possible with limited exposure.
required for spawning and migration
LC10

LC50

mortality occurred at 3.3 mg/l under summer temps
optimal for survival, low mortality, and growth

a 60% saturation level, or 5 mg/L @ 25 C was determined to protect sturgeon from nonlethal effects

LC50
LC50

Not found below this DO in Hudson or Chesapeake.

Do not occur below 4.5

Decreased hatching success and survival.
Decreased hatching success and survival.
adequate for growth and survival
adequate for growth and survival

Increase in behavioral responses.

growth substantially reduced at 26C

LC50 24-hour

decrease in percent survival

Complete absence

Decreased hatching success and survival.
Decreased hatching success and survival.
high survival

Lowered consumption and growth

Chronic value for growth and survival.
Chronic value for growth and survival.
growth threshold effect in this range
avoided areas with this DO

restricts normal activity

lowest concentration for 100% survival
lowest concentration for 100% survival at 4C
normal growth and development / optimal
lowest concentration for 100% survival
lowest concentration for 100% survival at 4C
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Targets Sessile Mobile
Non-suitable 1Pc 5Pc

Suitable 1Pc 5Pc

Optimal 1Pd 5Pd
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Raw

Species Unsuitable Suitable
Channel catfish 2.5

American shad 2.9

Shortnose sturgeon {Endangered) 3.0

Striped bass 3.5

Largemouth bass 4.0

White perch 4.0

Yellow perch

Fish Species

{e.g., Atlantic Stugeon) 4.0 5.0

DO Thresholds and Ranges

Conceptual Model Relating Dissolved Oxygen to Use

Summer Z3 to Z5
American shad ADL
American shad JUV
American shad LVL
Atlantic Sturgeon JUV
Atlantic Sturgeon LVL
Channel catfish ADL-SpSu
Channel catfish EGG
Channel catfish JUV
Channel catfish LVL
Eastern elliptio JUV
Largemouth bass JUV-Su
Scud {Gammarus spp.) ADL
Shortnose sturgeon JUV
Shortnose sturgeon JUV-Sal
Striped bass EGG

Striped bass JUV

Striped bass LVL

White perch JUV

Yellow perch ADL-Su
Yellow perch JUV-Su

wmmerBthres

4.5

Existing Condition

WUNIRILUM DISSOLVED OXYGEN {MG/L) AT ANY TIME
o 4
o]

Channel catfish
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For Chart

Optimal Unsuitable Decreased Suitability Suitable Optimal T&E

6.3 4.0 1.0 1.3 0.0

No
No
Yes
No
No
No
No

Yes

{minimum summer dissolved oxygen at Ben Franklin bridge)

LR

American shad
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Current daily average criterion to support fish maintenance

35
35
35
35
35
35
35

35

Shortnose sturgeon (Endangered)

ED_014403_00000013-00025



Existing Condition {minimum summer dissolved oxygen at Ben Franklin bridge)

Suitable

Unsuitable Decreased Suitability

3.7
3.7
3.7
3.7
3.7
3.7
3.7

3.7

Striped bass Largemouth bass

DO-SENSITIVE SPECIES THAT CURRENTLY EXHIBIT SOME DEGHREE OF PROPAGATION
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Summer DO threshold to support full propagation of resident fish

5.1
5.1
5.1
5.1
5.1
5.1
5.1

5.1

White parch

Yellow perch
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Fish Species
{e.g., Atlantic Stugeon)
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Spring

Atlantic Sturgeon LVL 3.0 3.0
Shortnose sturgeon JUV 3.0 3.0

Dissolved Oxygen > 3.5

Shortnose sturgeon JUV-Sal
Atlantic rock crab LVL-Sp

Dissolved Oxygen > 4.0

American shad JUV

Eastern elliptio JUV 4.0 4.0
White perch ADL
Scud {Gammarus spp.) ADL 4.3 4.3

Dissolved Oxygen > 4.5

Summer flounder ADL-SpSu
Summer flounder JUV-SpFa

Dissolved Oxygen > 5.0

American shad ADL 5.0 5.0
American shad EGG 5.0 5.0
American shad LVL 5.0 5.0
Bluefish JUV

Channel catfish JUV 5.0 5.0
Largemouth bass JUV-SpFa 5.0 5.0
Striped bass EGG 5.0 5.0
Striped bass LVL 5.0 5.0
Yellow perch ADL-SpFa 5.0 5.0

Dissolved Oxygen > 6.0

Atlantic Sturgeon JUV 6.3 6.3
White perch JUV 6.3 6.3
Channel catfish ADL-SpSu 6.4 6.4
Yellow perch JUV-SpFa 7.0 7.0

3.0
3.0

4.0
4.0

4.3

5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

6.3
6.3
6.4
7.0

3.0
3.0

35

4.0
4.0
4.3

5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0

6.3
6.3
6.4
7.0

Zone2 Zone3 Zoned Zone5 Zoneb
Dissolved Oxygen > 3.0

35
3.8

4.0

4.0
4.3

4.5
4.5

5.0

5.0
5.0

5.0

6.3
6.3
6.4

Summer Zone 2
Dissolved Oxyg

Atlantic Sturgeon LVL 3.0

Shortnose sturgeon JUV 3.0

Dissolved Oxyg
Shortnose sturgeon JUV-Sal

Dissolved Oxyg
American shad JUV 4.0
Eastern elliptio JUV 4.0
White perch ADL
Blue crab JUV

Scud (Gammarus spp.) ADL 4.3
Yellow perch ADL-Su 4.3
Channel catfish EGG 4.4
Channel catfish LVL 4.4

Dissolved Oxyg
Summer flounder ADL-SpSu
Dissolved Oxyg

American shad ADL 5.0
American shad LVL 5.0
Bluefish JUV

Channel catfish JUV 5.0
Striped bass EGG 5.0
Striped bass JUV 5.0
Striped bass LVL 5.0
Summer flounder JUV-Su

Yellow perch JUV-Su 5.1

Dissolved Oxyg
Atlantic rock crab LVL-Su

Atlantic Sturgeon JUV 6.3
White perch JUV 6.3
Blue crab JUV-Sal

Channel catfish ADL-SpSu 6.4
Largemouth bass JUV-Su 8.0
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Zone3 Zoned Zone5 Zoneb6

en>3.0
3.0
3.0

en>35

en>4.0
4.0
4.0

4.3
4.3
4.4
4.4
en>45

en>5.0
5.0
5.0

5.0
5.0
5.0
5.0

5.1
en>6.0

6.3
6.3

6.4
8.0

3.0
3.0

4.0
4.0

4.3
4.3
4.4
4.4

5.0
5.0

5.0
5.0
5.0
5.0

51

6.3

6.3

6.4
8.0

3.0
3.0

35

4.0
4.0
4.0
4.1
4.3
4.3

5.0

5.0
5.0
5.0
5.0
5.0

6.3
6.3

6.4
8.0

35

4.0

4.0

4.3

4.5

5.0

5.0
5.0
5.0

6.1
6.3
6.3
6.4
6.4

Fall Zone2 Zone3 Zone4 Zone5 Zoneé6
Dissolved Oxygen > 3.0

Atlantic Sturgeon LVL 3.0 3.0 3.0 3.0

Shortnose sturgeon JUV 3.0 3.0 3.0 3.0
Dissolved Oxygen > 3.5

Shortnose sturgeon JUV-Sal 3.5 3.5
Dissolved Oxygen > 4.0

American shad JUV 4.0 4.0 4.0 4.0 4.0

Eastern elliptio JUV 4.0 4.0 4.0 4.0

White perch ADL 4.0 4.0

Blue crab JUV 41

Summer flounder ADL-Fa 4.2

Scud (Gammarus spp.) ADL 4.3 4.3 4.3
Dissolved Oxygen > 4.5

Summer flounder JUV-SpFa 4.5
Dissolved Oxygen > 5.0

Channel catfish ADL-Fa 5.0 5.0 5.0 5.0 5.0

Channel catfish JUV 5.0 5.0 5.0 5.0

Largemouth bass JUV-SpFa 5.0 5.0 5.0 5.0

Striped bass JUV 5.0 5.0 5.0 5.0 5.0

Yellow perch ADL-SpFa 5.0 5.0 5.0 5.0
Dissolved Oxygen > 6.0

Atlantic Sturgeon JUV 6.3 6.3 6.3 6.3 6.3

White perch JUV 6.3 6.3 6.3 6.3 6.3

Blue crab JUV-Sal 6.4

Yellow perch JUV-SpFa 7.0 7.0 7.0 7.0
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Winter Zone2 Zone3
Dissolved Oxygen > 4.5
Yellow perch ADL-Wi 4.8 4.8
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Period of Analysis: 2009 through 2019
Analysis of Continuous Records Analysis of Daily Averages

Delaware at Trenton Gage Delaware at Trenton Gage

Z1E Percentile Z1E Percentile

1st 5th 10th 25th 50th ist 5th 10th 25th 50th
Spring 79 84 87 9.2 101 Spring 8.2 85 88 9.3 10.0
Summer 68 74 76 81 85 summer 71 77 79 82 8.6
Fall 83 9.0 94 101 114 Fall 86 9.2 95 101 114
Year-Round Year-Round
Pennypack Woods Pennypack Woods
22 Percentile 22 Percentile

1st 5th 10th 25th 50th ist 5th 10th 25th 50th
Spring Spring *
Summer Summer *x
Fall Fall
Year-Round Year-Round

Ben Franklin Gage

Z3 Percentile
ist 5th 10th 25th

Spring 5.1 5.9
Summer 3.8 43
Fall 4.8 5.3
Year-Round

Chester Gage

Z4 Percentile
1st 5th 10th 25th

Spring 5.2 5.8
Summer 4.2 4.7
Fall 54 59
Year-Round

Reedy Island Gage

Z5 Percentile
1st 5th 10th 25th

Spring 6.5 6.9
Summer 51 56
Fall 64 7.0
Year-Round

Ben Franklin Gage
Z3

Spring
Summer
Fall
Year-Round

Chester Gage
Z4

Spring
Summer
Fall
Year-Round

Reedy Island Gage
Z5

Spring
Summer
Fall
Year-Round

Percentile

1st 5th 10th 25th 50th

56 6.0 63 7.2 85
39 43 46 51 55
49 54 58 6.7 8.1

Percentile

1st Sth 10th 25th 50th

52 59 62 7.1 85
44 49 50 55 6.0
56 58 63 7.0 79

Percentile

1st Sth 10th 25th 50th

6.5 69 71 76 88
54 58 6.0 6.2 65
65 7.1 73 80 93
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Spring
Existing Condition
Current Criteria*

Summer
Existing Condition
Current Criteria*

Fall
Existing Condition
Current Criteria*

Current criteria are expressed as daily averages.
Current criterion shown for Zone 5 applies to river mile 59.5 and "downstream” toward Bay.

Gage Zone River Mile
Trenton 1E 134
Pennypack Woods 2 110

Ben Franklin 3 100
Chester 4 83.5
Reedy Island 5 54

Spring

Summer

Fall

Winter
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Zone3
5.1
3.5

Zone3
3.8
3.5

Zone3
4.8
3.5

March 20 - June 20

June 20 - September 20
September 20 - December 20
December 20 - March 20

Zone 4 Zone 5**
5.2 6.5
35 6.0

Zone 4 Zone 5**
4.2 5.1
35 6.0

Zone 4 Zone 5**
54 6.4
35 6.0
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Period of Analysis: 2010 through 2019
Analysis of Daily Averages

Analysis of Continuous Records

Delaware at Trenton Gage

Z1E Percentile

1st 5th 10th 25th 50th
Spring 7.8 83 8.6 9.2 100
Summer 68 73 76 80 84
Fall 8.2 88 9.2 10.0 113
Year-Round
Pennypack Woods
22 Percentile

1st 5th 10th 25th 50th
Spring
Summer
Fall
Year-Round
Ben Franklin Gage
3 Percentile

1st 5th 10th 25th 50th
Spring 48 57 61 69 83
Summer 3.7 42 45 49 54
Fall 45 52 56 62 73
Year-Round
Chester Gage
24 Percentile

ist 5th 10th 25th 50th
Spring 49 56 6.0 69 8.1
Summer 41 46 49 53 538
Fall 54 58 6.2 7.0 79
Year-Round
Reedy Island Gage
Z5 Percentile

ist 5th 10th 25th 50th
Spring 6.3 66 69 7.4 84
Summer 49 55 59 6.2 65
Fall 6.2 6.7 7.2 7.8 9.0

Year-Round

Delaware at Trenton Gage
Z1E

Spring
Summer
Fall
Year-Round

Pennypack Woods
22

Spring
Summer
Fall
Year-Round

Ben Franklin Gage
23

Spring
Summer
Fall
Year-Round

Chester Gage
24

Spring
Summer
Fall
Year-Round

Reedy Island Gage
25

Spring
Summer
Fall
Year-Round

Percentile
1st 5th 10th 25th 50th

Percentile
1st 5th 10th 25th 50th

Percentile

i1st 5th 10th 25th 50th

Percentile

1st Sth 10th 25th 50th

Percentile

1st Sth 10th 25th 50th

ED_014403_00000013-00035

&k



Spring
Existing Condition
Current Criteria*

Summer
Existing Condition
Current Criteria*

Fall
Existing Condition
Current Criteria*

Current criteria are expressed as daily averages.
Current criterion shown for Zone 5 applies to river mile 59.5 and "downstream” toward Bay.

Gage Zone River Mile
Trenton 1E 134
Pennypack Woods 2 110

Ben Franklin 3 100
Chester 4 83.5
Reedy Island 5 54

Spring

Summer

Fall

Winter
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Delaware at Trenton

Group.1 x.1% x.5%

Zone 3 Zone4 Zone 5** Fall 8.6 93
5.1 5.2 6.5 Spring 8 8.5
3.5 3.5 6.0 Summer 69 7.5
Fall 87 9.3

Zone 3 Zone 4 Zone 5** Spring 8§ 84
3.8 4.2 5.1 Summer 7.2 7.6
3.5 3.5 6.0 Fall 85 9.2
Spring 7.8 8.3

Zone 3 Zone4 Zone 5** Summer 6.8 7.3
4.8 54 6.4 Fall 82 8.9
3.5 3.5 6.0 Spring 7.8 8.3
Summer 68 74

Fall 82 8.9

Spring 7.8 8.3

Summer 68 7.3

Fall 82 8.8

Spring 7.8 8.3

Summer 68 7.3

Minimum of any 5-year window

March 20 - June 20 x.1% x.5%
June 20 - September 20 Spring 7.8 8.3
September 20 - December 20 Summer 6.8 7.3
December 20 - March 20 Fall 8.2 838
8.2 838

7.8 83

6.8 7.3

0 0

0 0

0 0
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x.10%
9.6
8.8
7.7
9.6
8.7
7.8
9.5
8.6
7.6
9.3
8.6
7.7
9.3
8.6
7.6
9.2
8.7
7.6

x.10%
8.6
7.6
9.2

5.2
8.6
7.6

o

x.25%
10.3
9.3
8.1
10.3
9.2
8.2
10.3
9.2
8.1
10.1
9.2
8.1
10
9.2
8
10
9.2
8

X.25%
9.2

10

x.50%
11.6
10.2

8.6
114
10.2

8.6
114

10

8.6

11.3
10

8.5

11.3
10

8.5
11.3
101

8.4

x.50%
10
8.4
11.3

11.3
10
8.4

o

Ben Franklin

Group.1 x.1%
Fall 5.1
Spring 5.7
Summer 3.7
Fall 5.1
Spring 54
Summer 3.8
Fall 4.5
Spring 4.8
Summer 3.8
Fall 4.6
Spring 4.8
Summer 4
Fall 4.6
Spring 4.8
Summer 4
Fall 4.6
Spring 4.8
Summer 4

Minimum from any 5-year window

x.1%
Spring 4.8
Summer 3.7
Fall 4.5

4.5
4.8
3.7

<

x.5%
55
6.3
4.2
55

6
4.2
53
5.7
4.2
53
5.8
4.6
55
5.8
4.6
5.2
5.8
4.5

x.5%
5.7
4.2
5.2

5.2
5.7
4.2

]

x.10%
5.8
6.7
4.5
5.9
6.4
4.6
5.7
6.1
4.5
5.6
6.2
4.8
5.8
6.1
4.8
5.6
6.1
4.8

x.10%
6.1
4.5
5.6

5.6
6.1
4.5

o

x.25%
6.6
7.6
4.9
6.6
7.3

5
6.3
7
5
6.2
7.1
5.1
6.5
7
5.2
6.4
6.9
5.1

x.25%
6.9
4.9
6.2

6.2
6.9
4.9

]

x.50%
8.1
8.7
5.5
7.9
8.5
5.6
7.4
8.3
54
7.3
8.5
5.6
7.8
8.4
5.7
7.8
8.5
5.6

x.50%
8.3
54
7.3

7.3
8.3
5.4

o
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Chester
Group.1
Fall
Spring
Summer
Fall
Spring
Summer
Fall
Spring
Summer
Fall
Spring
Summer
Fall
Spring
Summer
Fall
Spring
Summer

Minimum of any 5-year window

Spring
Summer
Fall

X.1%
5.5
5.1
4.2
5.5
4.9
4.1
54
5.1
4.2
5.5
5.2
4.4
5.5
5.3
4.4
54
5.3
4.2

X.1%
4.9
4.1
54

5.4
4.9
4.1

o

X.5%
6.1
5.6
4.6
6.2
5.6
4.6

&
5.7
4.7

&
5.9

5

&
6.1

5
5.8
6.2
4.8

X.5%
5.6
4.6
5.8

5.8
5.6
4.6

<

x.10%

6.6

6
4.9
6.6
6.1
4.9
6.5
6.1

5
6.4
6.3
5.2
6.4
6.6
5.2
6.2
6.6
5.2

x.10%

4.9
6.2

6.2

4.9

o

X.25%
7.1
6.9
5.3
7.2

7
5.3
7.1
6.9
54

7
7.2
5.6
7.1
7.3
5.7

7
7.4
5.7

X.25%
6.9
53

6.9
5.3

<

x.50%
8.2
8.4
5.8
8.2
8.5
5.8
8.1
8.1
5.8
7.9
8.5

6
8
8.6
6
7.9
8.6
6.1

x.50%
8.1
5.8
7.9

7.9
8.1
5.8

o

Reedy Island
Group.1
Fall
Spring
Summer
Fall
Spring
Summer
Fall
Spring
Summer
Fall
Spring
Summer
Fall
Spring
Summer
Fall
Spring
Summer

x.1%
6.9
6.3
4.9
6.9
6.4

6.2
6.4
5.4
6.2
6.5
5.6
6.2
6.6
5.6
6.2
6.8
5.4

Minimum of any 5-year window

Spring
Summer
Fall

x.1%
6.3
4.9
6.2

6.2
6.3
4.9

<
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X.5%
7.3
6.6
5.5
7.3
6.7
5.6
7.2
6.8
5.8

7
6.9
5.9

7
6.9
5.9
6.7
7.1
5.7

X.5%
6.6
5.5
6.7

6.7
6.6
5.5

o

X.10%
7.5
6.9
5.9
7.5
6.9
5.9
7.5

7
&
7.4
7.1
&
7.3
7.2
&
7.2
7.3
5.9

X.10%
6.9
5.9
7.2

7.2
6.9
5.9

<

X.25%
8.3
7.4
6.3
8.3
7.5
6.3
8.2
7.6
6.3

8
7.6
6.3
7.9
7.7
6.3
7.8
7.8
6.2

X.25%
7.4
6.2
7.8

7.8
7.4
6.2

o

X.50%
9.6
8.4
6.6
9.5
8.4
6.6
9.2
8.6
6.5
9.1
8.8
6.6
9.2
8.9
6.6

9
8.9
6.5

x.50%
8.4
6.5

8.4
6.5

<

Period

2010-01-01 to 2014-12-31
2010-01-01 to 2014-12-31
2010-01-01 to 2014-12-31
2011-01-01 to 2015-12-31
2011-01-01 to 2015-12-31
2011-01-01 to 2015-12-31
2012-01-01 to 2016-12-31
2012-01-01 to 2016-12-31
2012-01-01 to 2016-12-31
2013-01-01 to 2017-12-31
2013-01-01 to 2017-12-31
2013-01-01 to 2017-12-31
2014-01-01 to 2018-12-31
2014-01-01 to 2018-12-31
2014-01-01 to 2018-12-31
2015-01-01 to 2019-12-31
2015-01-01 to 2019-12-31
2015-01-01 to 2019-12-31
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